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Image formation is conducted using a transferred medium 
where the same resin is used also in an image receiving 
layer. 


(57) Abstract: 


COPYRIGHT: (C)1999,JPO 





PROBLEM TO BE SOLVED: To provide a toner for 
electrophotography having oilless fixing suitability 
same to monochrome toner fixing, allowing fixing without 
using a mold- releasing agent or with a very small 
applying amount of It, exhibiting high image quality and 
high coloration, and excellent in reliability, and 
provide an image forming method using the toner. 

SOLUTION: This toner contains a binding resin and a 
coloring agent, and a resin used for the binding resin 
is such a resin that the minimum value of tan6 in the 
binding resin exists in a range from a glass transition 
temperature(Tg) to a temperature where an elastic 
modulus loss (G") reaches G'-lxlO"^ Pa. that the 
minimum value of the tans is less than 1.2, that a 
storage elastic modulus (G*) at a temperature in the 
tans minimum Is G'=5x10^ Pa or more, and that a value 
of the tans at the temperature with the elastic modulus 
loss reached to G''=1x10'* Pa is 3,0 or more. A small 
amount of a vinyl resin may be added acceptably to a 
polyester resin having these characteristics for use. 
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(Tg) (G") 75«G"=1x1(y Pa(c/^i,fiS 

own, fg^««fl&<0 t a n 5<7)S/J.-d«ffftL, t 
a n ^ 1 . 2 *?Plr-^ ») , -eo t a n 5 <0g 

if'^l-i3lt'5.ia«T-<75^iK?¥'tt^ (C ) = 5 X105 Pa 
^X±.X'h^. K-o^ G'VIXIO" PalC^-z>jaiK-eO t an 

**i--5> 'J X 7" ^p^Jii If- )i'Jhmm^'Pi. 
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Hlrfa$S«P«flit LT, if^yX^^^MLlS. (Tg) 75»<bfl^5¥ 

(G") 75*6"=ixi0^ Pai;^-i>ia)SoWl-, 
flgW tan 5<0®/I>**ff^EL, tan ^OS/J^ffiA* 
1. 2*8S-e^»), t a n 5<Og/h{-J3lt^fiS-e 
<^fi=]IS?¥14?^ (G') 7!i*G' = 5X105 PaJiHir-* ») , J. 
o, G"=1X10* PaU^^ilST-<75 t an.?0^7)*3. 0 

:^-o 

s-^ L T » f> n * -1^ ji X T- ;wM8i * tj-H^t *° '>> ^ 

> K , S. t>' 7 - V * -'I' > K ?j $ -5) 
ir^)u^)v^ ^ u^^'^y-j 9 y -)^^ S.0-'tfX7 

Ct4r#ai:-tl.Bf*a2 S 7t (i 3 {Cffi«Oi;^^|| ffl 

<r>mm (A. B) ?r-t-A, 

< t 'birn'Omm (A) Tg**45--65'Clcab *) , 
Tg;4»e>G"=1X10« PalC^J ^iaft<7)*v^^i(i. te^fl&<7) t 
a n <J (DWhH^^ -?-<75 t a n 5 OU^h^^^ 1 . 0 
*SlT-cb")> G"=1X10< PaU^*iaST-<7) t a n a O-It 

»ffl$ix;B#flS (B) OTgdWi (A) cOTg+S^-Tg 
+ ^5X:<r>m.m^~^^ . Tg35»<bG"=lx10^ Palc^-SiaSO 
*v^/itC, ^«fl&(7) t a n 5<OS/h3&*^¥^El-'5.^)<7)T-*) 

>;iXx>i'«jjS*^ (Tg) Ti^hin^ 

(G") 35*G"=1X10* PatC^-SSfttOlffli;, 
«)3&<7) t a n (J cOg/J^/5^ff^ELs ^<r> t a n o <75g/J^■ll 

. 2*^T-^)»). t a n 5<Og/J^lCi5tt^^mS 

■r-OSfK5*'fts^ (G') = 5X105 Pa;:il±r-ab I? . R 

6"=1X10* Pat-^-SimSTfO t a nS<r>^A^3. 0 



(2) 1 - 1 9 4 5 4 2 

*fi-e»^' 7 0 »1:%J-J.±T-* •) , 

0 0 0 0 JaTowmr-*, t) , m«fl&co^@««fl&fil:tc 

i: i- 6 (Cfe«<om^¥*ffl b :^-o 

70 *)2tt^.O«8& (C> D) i^^. 

ii'-^ < i: ^> 1 tt<75«fl& (C) Tg*^5-65t:iC* >) , 
T975^ii.G"=1xiO^ Pa(C^^iaK<7)3bv>y'iU. M^B&O t 
a n o coS/J^*^#^E t a n 5 OM'J^'ltTi* 1 . 0 

^m-C^'O. G"=1X10^ PatCt-SSe-e*?) t a n 5 <0'(1 

oj.j>±T-*f). (D) ffyig^mm 

(C) «7)Tg+ S'C-Tg+IS'CO^Ht;*)!^, Tg75^'bG"=1 
XIO" Pa(c^^i£Sc7)$,\,^;^i(;, K»flS<7) t a n 5 

/j>**ffft-r <{) <^-e* -& c: t *#efc t -r ^ w:*:3s 6 me 

1 1 1 ffi*JR 1 1 0 <ov^-riX75- 1 «t;fe 

1 2 ] *9SE^ + 'J r-hmm^m^ ^ 'J r r-* 

[ft*^ 1 3 ] mi^-^ 1 7!;M 1 0 ov^-f ix/i' 1 jRlziB 
^^^^ffl h - 5r ffl V ^ ^ -1 1 ^ #g!c t -r ^ 

mim. \ 5] tfrffifete¥#:5i^ 100 t;J-:J,±oiiitai14 

(G") d^G"=1xiO^Pa(:=&^ia«<0^^lc, f^^SlrWHi 
O t a n 5 Offi/J^T^'^ff ft L, t a n o <r>M.'h'^ii^ 
1. 2*S|-CaiD«3, -^-CT) t a n aoS/htCiJlt-SiaSf 
<OK=ie5i'l4^ (6') W = 5X105 PaJ.:l.±T-* 13 . E. 
50 G"=1 X10* PatC^^iaJtr-c^) t a n 5 OH** 1 . 0 
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[Stymie] frfss*wfflis«ss75^ 55-i^i*iu^«« 

•f-Stt**! 4X1*1 5 (-fBft<7)®f«ff^«:^ft 

iiB*JS 1 7 1 W!Uf^^mikmm*^. ii-^^r < t 2 « 

«0«liS (E, F) i^^. 

ii'^^< t ^> (E) Tg:^)^45-65'Ci;*)'5, 

Tg/4'f>G"=1X1(y PatC^-i>?a«<0*)V^/i(C, KWliO t 
anS L. -f-O t a n a <^ffi/J^■^S** 1 . 0 

*jST-*)l9. G"=1X10« PalCiT'&jaST-O t an^Offi 

^ffl^tl-5>«St (F) <7)Jg^mm (E) <0Tg+5t:-Tg 
+ 15'CO|£fflU*)f), Tg;4»ibG"=1X10« PaU!fc^)iaK<7) 

1 8 1 ^is$«te Timmm i ^m-t -s - 1 ?r 
[if 2 0 1 fij is^Tt i^muumm ^ -r 

;v«r^1SL^:v^ ^/il±^ 8.0 xio-^mg/an^ JJITO;}- 'f 
[0 0 0 1 1 

10 0 0 2] 



(3) 1 1 - 1 9 4 5 4 2 

[0 0 0 31 1ftc*7-mT-¥*o*i^. ff^S:$tL^ii 

[0 0 0 4] ^mi5^t LTzaffl$tLTv^^^g!tffl5e« 

[0 0 0 5] tz^bf)^ ffirffitin?RaE«:^fto«'^, 

i--&«7j**,l9, *7- ^«T-|±, ^StfeO 

^:^-^^§ll!?Ifei--l>£»^^4?5''b. en h-:^-^* tit 

[0 0 0 6] jeiPSP^tO^WfC h-?-- Sr#?t$Hi:^v^fc 

LTv'; n - > :^- i: *^'1f t> 

[0 0 0 7] e&jR. * 7 -^mr'<r>-fik6^KeWinmi^^ 
cottier ^^^o^*^:(4. (itrs.o XlO-^mg/cm^ t #• 

^fi<O100 1 ■r-*>-i)8.0X10-«ii^cin2J.JLTT-*>o 

■i—<r>mm.^i. ^^mm~xh-r. y-i—mmm'^?'? 

[0 0 0 8] #^BB56-158340^5r^^(C(±. 
50 S#®{-*-S> hf— Bt-36-3i»-&fiJ«lt»tcitx.«bn-&J:o 
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[0 0 0 9] L*>L^**'b, z(r>msi*7-mm<o^ 

(1) f^mmmtLr-m»=f-tJS.»<r>:i^h^^^^izx 

2RJS**fi < =5: •) , *7-liffeO|&fe1475*ffi:Ti-^, (2) 
-t^. (3) hf— »B**#)lT'*-5)*-7-lim<7)*&'g-(i. 

[0 0 10] - hi--lzio^^Xi,. ?g5:S-^l:^^8-^r 

[0 0 1 1 ] !|ft!=5r«m2595239 -f-lcli, V y^WB&t? 

Lx. immBl^'^iim ^^noooopa «ob#(: 

6" (i&65a*5itts?) 75^7000 -SOOOOPa X'^^Zti 

#•t^^l^'100 -1000Pa.s@KcO+:9-{C 

?-fi:«8i±«:o * ^ - h - 1 S^i^fifife^tc i 

iit±Lfzmmx-(t. mmLfzx^ u+^j-^^jsiMiSHg*^ 

[0 0 12] tfc. 7 y i'XOi^iJDlcov^r^fti-i 

tc, h :h - U -7 7 :^ ^ mm-t Z, t fitM14(± [6]±-r ^ 



(4) 1 1 - 1 9 4 5 4 2 

T5-61239 ^<iim. ra7-92736-^iZf^, |Bl7-159178-f-2f 

7t:;^-?^V>-T5"; ;u«flg ^ if*: t L fcS-^ h :^ - i}^m 
7r^^ixX^^i>o -ti'bli, ^ y i'X(;J;-&^®14t)c<7)(g: 

f&^X'h:hfz>b. ^feUiE-^TtJ: T tc^i^iTj^iec i9 
[0 0 13] ttz. -fiS:S<)U. fle*<0*9-7g«Ui5v^ 

[0 0 14] j.:)>±oi:^iz, att, enm^is-cii^s 

itmmx^^. mzi,zm.m^\z%ix^ ieiis^*^-® 

20 [0015] 

[l&^;4*fi?jfcLJ:T t -festal *f&?g<0S6«i«±. fljfe 

^tiz*-5.o ^h^z^ 2^§§^<o^3<oefit;(±, ^<o^(t 

sij^fflv^T, iSilS • ^%^X'itmz^mxtzm\n.ifii 
[0 0 16] tfz. vt^. h-f--<r>m^-fjmtLxi±. 

fH'pizm^t fz(m^(r>im * t , -^-iiuic:- ctmi 

40 m.irh^'ikX'i)i,o z<D-^mi.i. ^mmm'px-(Dm^M 

[0 0 17] L36^L'fcA*'b. 3|s:|&W<om^¥^tffl b-:^- 
[0 0 18] Z<7)iin^j:. 1^n^ff)fa^mi:-^m-ti>fzi6 

50 (c, m.mk<r>Yi—is.iscmim^'^mmzmiLfzim 
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L, #HBS56-95246-^5j^ffi«<7>:^jtT-l±, gi:®?*^*-' 
Bt^S-KSCC t**-Cl=5ri/»o ttz. #538356-142541 # 

[0 0 19] ifz. #g§q22_i27657-f-^^«<0*t:*«:: 

[0 0 2 0] tfz. #M¥6-3856#&«IC(±, .-JfUo:.;^ 
¥*^*^***2O00/4^ f, 10000 <0X-f-W>-T5"; 

[0 0 2 1] jy,±OJ:d{c, m^y-b y MtUtJDxT, 
[0 0 2 2] m-oT, 2f:|fe^<0^4CDBfi?K±, ±iE<or 

[0 0 2 3] itz. •ru^>f-->B>mm<otz 

KynvjLi'' 5'- (J.J.T rOHPj ts&i") (i«L. ft 

f^s^t^:^#-^)^i7>*)^;<^f*'i^t:v--^,o lts^l, --j^'jj^ 

^' K tJ-T rPETj tB&i") 
*]■ L -C h -t- ai -5. B# (C h :^ - «H T-t^a 



(5) # S¥ 1 1 - 1 9 4 5 4 2 

[0 0 2 4] ^zr\ *it^tt^f6]±S-ii-^3t*:)ir, # 

bb63-92964-^5j^ u , stis^i4 ^ -s. **t± i-Mmm 

ix- IzmM L /c:^j£75f#g|Ha63-92965-f-<&^. P^02-2 
63642 -§-<Zf^, #^¥03-198063 -f-5r^. #ST04-125 
iO 567 -^-iS^, !|#S¥04-212168 -?-^r«^U|^tfeK^^tt 

[0 0 2 5] tfz. #^¥05-104868 ^<iimzii. 
±<-B!*:6^90t;~170 X:<r)U y ^ :^i'k^Ltzi^m»t'^ 

frftS L 7t«-^tc (i -7 y x ?r #1: L ^ < 

u>-r^') )i^mm^^i^m{zm^-x\^^i,fzi6. mmit 

[0 0 2 6] tfz. #^¥09-160278 "^-^rSitcti, 

mizig:fy^ox:aT<r>m'^m^mmtmmmt^^^^ 

O150 'Ct:-<7)180 )S?dSI®$*:0.1N/25iiiin J-jLTti-^^ 

tULX < ^mmM<OAtt-ofc<m^j:-:>XLtno -<o 

[0 0 2 7] Sf^, #g§¥09-218527 ^^m.iZ(i. Sft 
® 4^Uil!***40lC-120 'C<0fiM^J^:#*1--5> - t X-m 
40 ty-t y h'tt^refe^L^t^tte^^'f ;WA7!»«^S^$ti-rv» 

[0 0 2 8] S fc. #li^04-359258 ^^mzii. 
*^ #^2p08-305066 Sft^tl x-f^ > - 
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9 




wl^^^<^^mx.m^r'1}m^i^^ tm^itL. mm 

lift <7) + P {I =t * o 

[0 0 2 91 t/c, #g8¥09-22136-§-^r«i{-(i> SffeS 

UK 2, 6-^ 7 ^' V > V * .i^* > ^ t X 7 ^' ;i'K75- <b ii 

1 f ^ * ;w > i , ;^ * ^ > -t' > v * ;u > ^ 

[0 0 3 0] i/c, #gfi^F09-311497 -f-^^dti, 
^^ffM-r-^WfltjO^ GPCT-a!l5t$tt-5,^?-l:55->ftr{- 

•fc 7 H4 tUfe-ttt ^M3t?-ti:^:^ffi:4^^^$^xrv^ 
^^)<0-C*-&*^ ^fJELfciTtc. :»-^rt<7)l:^^a^ 

lO 0 3 U J-:J.±<7?J:-9{c, h-^-i#<7)#1t«-4«!|£t- 

[0 0 3 2] UoX. :$:|&H^<75^5<OS6«)(±> 3f:|g^co 
[0 0 3 3] 

14??®HT-co*fi?¥'tt!|f14T-i4^ < . 1 X105 - 1 X10« 
Pa<7) J: f) i^v^?$14^T-Oiffi3#14#ttS:m^i- * - t (c J: 

[0 0 3 41 BP*>, ^fkm(r>m=FWMmvi—ii.. 

IS«©JlitLT. if'7:^^^m.m. (Tg) ;5>^>a^5¥lt^ 
(G") d«G"=1X104 PatCir^iaSOIBK-s ^^^fltflSO 
t a n 5 <7)S/J>**#ft -J-O t a n 5 oM/htt** 1 . 

2 *«r'* <) , -?■<?) t a n ^ <7)g/MziJtt*SftT-<0|f 



(6) 1 1 - 1 9 4 5 4 2 

jiE5Tl4$ (G' ) **G' = 5 XIQS Pay.±T-ib t) , G" 
=1X10* Pa(Cir*i&ftT-<0 t a n 5 0{t**3 JilJiT-ab-S 

[0 0 3 5] ^^m<r)Vi—lt. ^««Bit LT. 4fi 

o 

[0 0 3 6] ^mmmit^ m%zim^^^<r>^^m.<r)m. 
(A. B) ot*,, ^^-^< t itto«8g (A) 3&^ ig 

Ti^S-esrUabf). Tg:*^f>G"=1xiO* PaU^^SSOab 
feWSB<75 tan o OM'J^^^ff ft L > -?-<75 t a n 
,J (TJffi/hffiTjn . O^mX'^*). G"=1X10* PatC^^iS 
STO t a n 5 Ott^s 1 . 0 J^Hi-C* , $tL-&« 
m (B) OTg**«fl& (A) O (Tg+5) "C- (Tg+15) 
"CO. ± t)?i5iaa<7)^H(iafe f), Tg*'t>G"=1x10* Pale 

20 it'2>ia)t<7)*v^/iu, nmm<r> t a n ^os/^*^ft-r 
(A) <7)^1tffi^^-t^it7>^-£<gT'*l9, •efffl^^X^ 
«fl6(±«lii (A) ^v^(±«fl& (B) <7)w^rixO!fe14** 

[0 0 3 7] ifz. ife?§#^i±, ±fzi,^mmm<r>m^ 
io <r>mmi'>-i^m^^x^mm'^t^^'&Liw^t>^^ji 

(Tg) ^i'lba^S?'!*?? (G") ;&^G"=1X10^ PalC^J^iSS 
<7)Wt-. K*S*«BSo t a n 5 Og/J>A*ff«L, -e-O t 
an* <r>Wh^ti^ 1 . 2 ^iST-ab ^ . -J-O t a n 5 Offi 

'h\,zi=^iz>mLm.x'(r>^mw^^^^ (O 7)«g' = 5x105 pa 
J-:J.±-r*i) I) , G"=ixia« Patc^-siasr-o t a n 

fElf-;w^«Bi5i)^ X*¥l*?^t?-*(Mw)75n 0 0 0 0 0 

*S7&*2 om&%^XTX'^^zti^Wit-t^. 

[0 0 3 8] -i^U Ji^x^u«Jjl(i, HfrlB*65¥14#14<^% 

i,. 2mx±.i^mLxi> 2mx±.Wtm\^tzm 

'ki-it. m.'^iS!stLx<r>m^m.-f)^%<rym.m^zhi>zt-i}^ 

50 <ti, iao«fli (C) 25*, Tgd^S-esriC^l), Tg7i> 
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c>G"=1x1(y Palc^^jaSco*^^;t:U, K«flS<^ t a n 
d <0®/h7jqffft L, -e-O t a n 5 Offi/hil** 1 . 0 *aS| 
*) . G"=1 XIO^ Pa(;4-.Bi£JSr-0 t a n 5 <r>m.-A^ 

1. oj-ji±T-*t), (D) mg^mm 

(C) OTg+ 5'C-Tg+15'C<7)teBt:*'). Tg7>'ibG"=1 
[0 0 3 9] :$:|§B^<7)^^:i:^ffl il^hf-- 

[0 0 4 0] ^A-yrt 

2*i5-a^?iiJi: Lrfflv»-S.*^, ^^UrfcLT 

[0 0 4 1 1 :$imm<ommi-^-)jmis mi^mi¥±i,zm 
[0 0 4 2] zif^mmt. «)5&oi^a^*-XA(co<,» 

«H^^-r.5.- t-C% »:t7-b-y. M4i:|&fe1t*M2:-C 
ffla^^PJ?rfflw\ ««£¥#:i:LT, 100 1CJ.:;JiOW-|Bttt 

(Tg) (G") *»6"=1X10«- Pal- 

ir^iaftorat-. Kife^«B6<7) t a n * <0«|/h35*#ft 

-eo t a n ^coffi/J^'(i^^l . 2*?tT-^t5, ^nt 
a n.d Offi/Mcjo(t^zaj*T-<7)Sfig5*14* (G' ) 7>^G' = 
5 X105 PaJeiLiT-* , G"=1X10« PatC^-SiaS 

-CO t a n a <0<t** 1 . 0 J-J-ioWfllT-ab-S. C: t 

[0 0 4 31 WIBfe3¥1t!if1tO!B5l4M 

ttJ':i,±*#fflLr^ 2aJ.:Ji±»fflL7t:^-g-(i 

r-^>&o »4 Lv>«J3&oa<i^-&*>-itt LT(±, 2aiSO 
«llg (E, F) cOo*,, i^>&< 1 1 IttOWSt (E) 
Tg**45-65'C(-*l9. Tg;*'ejG"=1 X10« Palc^-SS 



(7) 11-194542 

S<7)^v^/il-, W^^nx a n 5 <0S'J^7!»^#^L^ -?-<7> 
t a n 5 O^'h^TSn . 0*?M-C* •) , G"=1 X10*Pa(Z 
^:^iaftr-<0 t a n o <0<l*n . Oi-JlJiT-*.*). Wffl? 
n^Wfli (F) <7)Tg*?«!& (E) (OTg+ 5t;-Tg+15t; 
<oeHU*>i). Tg/4''=>G"=1xia' Pa{C^:^iaSO*)V^fi 
l-^ RWfl&O t a n S<0%'him^-t^^<r>-hm^ihf\. 

[0 0 4 41 sfc, sfteuli, jsM^j^#*-r^- 1 
70 (0 0 4 51 ^vki^<r>mmm-n=^<ry'mMT.mt. 

^L^*'^ fTtJi. 8.0 X10-*mg/cin2JaT<^*'f 

fir-, i»:^«^e«-fflv>Tff *?ti.-5) c: t** J; 19 »t L 

[0 0 4 61 :4i3, :$:|&§g{Ci5V>T(±, J.:]IT, 5c«f?-^ 
4**8.0 x10-*ing/cm2J.:i.T<7)*&'^?raSI b 

20 [0 0 4 7] 

LrS,^$tt^3te?¥14#ttttom^ia*lli t;^i-o G' 

t a n 5 ( t a n Delta : tS^jE^f. HI 1 ^^<r>y 
yyX'Bir) i4tano=G"/G' r-S)^o >lirf><Olt 

^g^ tt?^«o5i14iS^^55'*«G' -cab o r , c (r>m<r>mi^it 

Id«^)j6;53-*^~G"T-* o ^ <D^<^^mji:^izM-t ;h ^ ^t^ 
-'l'4^*-(±l^i:'fcorja*?n-&o tana (=G"/G' ) 

[0 0 4 8] ^^m<ommmmii. Tg7>^«bG"=lx10^ Pa 
Ui^i&gEOraiC t a n S<DM'h3>*^ftL, t & n 
3 <0g/|^'®3&* 1 . 2 *SlT-* 19 , 34^0, -^ff) t anS<r> 
Md^jaS'C<'5G'*5 5 X105 PaJ-Jlir-ib 19 . G"=ixi0^ Pa 
tC^^fiKT-cO t a n aom^^S. 0 J.J.±-C* -5,^45*14 

=fc * J: T ^Sr^f 14 ^ S-r t O -e* -5, „ 
[0 0 4 9] *lfeWUj3tt.5.tt?f14!t*14it(±^ 

X-rA ver.4,3) ^rfflv^TfigSmm <0y<7 V;l'Vl'- h 
Irfflv^T, fflrSSScI rad/sec, 20%J-:]lT<OM.^*7>^lt, #-J 
50 40-150 t:OF^4:#jajiSl r/min., 0 . 
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3 gT-#i&jl8^5:tT^\ M'^^Mz^X-h^o 
[0 0 5 0] fl&ie*A5*14i|*ttS:jli/c^^ i: (i J: > SP. 

[0 0 5 1] ii-^. |gLn-;i.^«o^7*7'B#Hiiii#20 
--100msec T**> 0 . CI t ^J£i-^tt6t)tt?¥14?i^^ai] 
^SrS^(ii5<i:^10-100rad/sec^ $tLTv^;!>o PJ^S 

(i. i000Pa.s^S<7)^fiJS-rfft)tLrv^^ h75^^«btLT 

1X10^ Pa(i^>5>WO?¥14^T-Ott5¥141fte?&^*v^T< 

[0 0 5 2] BtrlBfiJgtaff^t^&at>-i>tt5¥ttitt14t::ii5V^ 
flJIEt a n 1 . 2 i"^ ^ i: U J: 

V ^^^B i: 'fc -p T . »; - >f X;6- tt 

^h^mtmhix. i)-^mm:-^(on<r>Q' ^ pa 

[0 0 5 3] JiK2,«^.cofA5f14#14^[5]^tivi7^c't- ^ 
(C i5 1 1 -I) ?*«6tJ ^^^aii ^ ^# ^ 
frt^fc^o t a n o . 2 JJ.±T*ab o T ^ . 

C:(7)t a n ^JOffi/hSST-cT^G'Ti^S X105 Pa* 

<t»9*fiL<ti> -eo t a n o^oM/hUi^lt-^iaS 
r-OG'7&^6 X105 PaJiL±T**»). ffJt<ii6'7e»^ XIO 

5 Pa;j.±T**) *9 . i J: »9 «f f t < (i> t a n o Offi 
0\:XTX^^. ^h\ziki'tL<\t. 0. 9J':i.T 

[0 0 5 4] Kec. *f&W<7)|gl^«Ji&ti:. G"=1X10^ Pa 
U^t^fiST'O t a n <?Ott7J>^3. 0 ;:l._Lr*ab ^*A5¥14 

Yi-- mmitiRX-^m^ [zr^^fzab 'fc ^ "C * 

C <7) t ana <7>>|l7)^ 3 *M-e*) h t ^«Iiift:6^"7 h \Z 



(8) g8¥ 1 1 - 1 9 4 5 4 2 

[0 0 5 5] ^^m(o^mmm<^if^ dg) 

ii. 45X:-100 t:oteH{c*;5)v:i:;5^?ftf4 L<. 50-75 

:6^l^-ern 7^>irL^-r < > Tg^^^lOO t:J:*5i^v^h^ 

[0 0 5 6] «SgO:^'^:;^e^iaK (Tg) (i. SSUJ: 

SC3110. IS^^tffi'v^-r AOOl : J^T fD S CJ tB&IEi- 
10 Srfflv^T. #iaiiS5t:/jt0^1ifTil!l^"r^^ t 

[0 0 5 7] tfz. :*:f&?8Oi^^1»fl&OG"=1X10^ PaU 

Jt^i^Sii. 150 X:\^XTXhhZti)^t\^^-'o 150 

[0 0 5 8] b-:h-(ifi:jg^rj(^5*14#14^ 

[0 0 5 9] ^^mr^m^-c:>fi^^mmmt\.x\u 

IB. :}^UTi^Un-hU cuffing, :KUTU l-- hWfli. 
Jll;?.7';^«J!&7&^ t a n 5 0®/htzi3«t^iaS-CU 

[0 0 6 0] ^wm^mrxmmir^t. m^it^ e^^R 

30 X. < (Mw/Mn=3) . ^^l^t (Mw=10 

-r^*>^^agc7):^^, t a n(?og/^(zi3^t^^^«r- 
ott5¥1^#14^iG'=l.lxl05pa. t a n ^:s0.9T*^^o 

^^»^^i:^#<^ (Mw/Mn=50) . J: »9 S^?**: (Mw=2 
0 75) X$>^mm<om^it. t a n aOS/htli3{t'?>ia 
)tT*OJfA5¥14^f14(iG'=lXl0*Pa . t a n 5=0.67 X$> 

v^ii, ^i^53"^-*S:±tf-i)C<i:(±. t a n 5 O^/J^Ji/h 
^0 ^<-C^T<). t a n 50g/hUi3tt^aS-COG'7&^* 

ffe?g CO b - U ® ffl ^ -ti: ^ (i f6] V ^ o 

[0 0 6 1 ] :*:f&?§tC75^;&^^*fi5¥14#tt=&ffi7^ci-tc<i. 

u jn. X T* ;u«8so 4^ 1 . u j:- ;^ 7^ )i'mm^m 

[0 0 6 2] ;:J.T^ ^tL^^^^')^:^y^)i^&f&t^-^t 
50 l&t LXit. < <h 4> t a n 5 OM/J^Uiolt>b^aS•e 
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{lit. v-Uy^Ji^m. -fV^^^uK. v^n^if--*^->v 
to 0 6 3] 

HO-{RofeHQ>-9^-QHon-}s-oH 

CH3 

it^ViHA : R=-CH2CH2 
it^^B : R^CHaCHaCHs 

-fb^iBgC : R«CH2-CH 

[0 0 6 4] (^*. mS.O^'n ti-etL-e^mS3£lC 2 7 

tr. IJEt a n <5 0ffi/h{ii3tt^SJRt?<7>G':6^>h^ < 
;UKSrfflv^T*>mri£ t a n o Offi/hUi5tt ^SST^OG' 

[0 0 6 6] l^oT. :^;i/^-K>M-^v:^~;i-^i: LT. 
3 ffi J^J.±<7)^««it * t ^ ^ - ^ i» t -t ^ - ^ ^> 

co^« :^ 3 «J':i.±<7)#tf r ;u n - ^SlStl 

[0 0 6 71 2^ll?g(c«fje:5r|S««J!&0*A5¥14#14«:» 
LTii. ?Sc¥*^5t^SMn:6^6000— 1000 



(9) ^P^^"^^ 1 1 - 1 9 4 5 4 2 

0 . £l:^i^*^iMw;OM5000 -25000 . z 55^^-1: 
MzT^^SOOOO -70000 . Mw/Mn ;6^3 - 5 -Cab-^o Mtt^=jr 

GPCffl^ti. i^Jx,!^. GPC^at LTTOYO SOD 
A ttSS :HLC-802A^fflV\ :t - >^*>fiS40t:. 
*ft5iMml . -^^T'^l-viAfiO.lml (D^i^-Xr^i ^ Z t-^^ 

-^f >y;Ko«S(io.5%t:% ^Tt^sE^^: GPCffl 

(i. 0!lx.ii\ TOYO SODA ttgi I WM^^') ^ V > Kft ^: 

[0 0 6 81 :^§^m<D^&wit^iii:mtztmmx^fi 
^m. Tvi^^vK. 7.^^)>'m. T-ifv^ 

20 ^l/K> ^7:^V>-2,6- v:^;i'^'>K> '^•7^W>-2,7 
-f ^ n V b ^ 3 >^^coJ!iBS:^^iafp V :^ ;^ 

^ 3 tfJa±0:^;U'-^^>^t LT(i. ^Jxi^\ 1,2,4-^> 
4f > b U :;^;U:^^ >'e$. l,2,5-^>4f > h 'J :^ ;l-^ >gl. 
1,2,4-"^7 ^ V > b U S^/^n'bO&^c 

30 zixhitimm^xmmx.x^^^^'L. 2ay.±^»ffl 

[0 0 7 0] 2ffi<7)T;Wn-;^<h LT(i. tf;^ 

7iy-;uA . 7KSv^Sntrx-7 j./-;i^A . ifx-7iy 

V K#Jn1&. 1,4-v:5^ n^^^f>v:t--;i., l,4-vi>n 

if#ffflL^^3«J'Js±<7)r;i^3-;uh LTii. «?ijx.i^. 
^'U-trU>> b ij ^•^n-;uai^ bU^^n-;V7' 

Jbiiltt^a-e'ffiffltTt J:v^L. 2m&s±i»mLX 

[0 0 7 ir^i3. '£^S(i^dCT. M^7K^S«^P 

50 [0 0 7 21 mFfS'i^U J:^X7^;U^8iii:. ZixhO^/^r 
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V V T ;^ - h ^*ft:^»^ t ffl V ^ T t-t - ^ 

r W f> nfc .if U -r ;uWB&*-g-trjat^--K U ^ -r 

[0 0 7 3] ^^v-)i^^mmt^ 

< 1 offlv>-C. ^-gPgt LT. 150 X:^^'b280 t 

^tJRS^^fofjf*. ^-gpg^ tr. 180 t::^^^b380 t: 
fis<7)?ajt «ETT-ai§l4^ y ^ - ^ 1^* t ^ 

;u CO ^ y V - lt*<7)-r ;|X <t -i) ^^-ifST:?^^^^ ^ ^ - ^ Ti'^ 
[0 0 7 41 co:^ft-e^)S;^n/::^';i:^f-^^«fl&ii 

[0 0 7 5] $'b(i4?4Lv^:*:fl?go*Slr«J!ll(i. m 

mmmmtLX'j^-^j:< ti,2mm(7ymm (a. b) 

^> ^^^< laoWai (A) Tg;0^^45t:--65X:i: 
$)^. Tg;^-ibG"=lX104 PatC^ ^fiJSO^> v^/^ |gW 
B&O t a n 5 0®<I^:6q?^E L. -f-^T) t a n ^ Offi/htt;^^ 
1. O^mx^^. G"=1X10^ Pati^^zaS-eo t an 

d<Dm:^n. oa±x^^. mm^ix^mm (b) oig 

:dmm (A) <7)Tg+ 5t:-Tg+15t:oeHUab*9. Tg^^ 
'bG"=lX10^ PatI=fc-5)iBJS<7)*v^/fU> t an 



(10) 1 1 - 1 9 4 5 4 2 

^ o 

[0 0 7 6] ^oi9U2aJ-:J.±<o#Si^»ffli-;s.i t 

+ >^''14*^~fS]±i-'5>SI*.i:5i^'b<[f i Lv^o 112 ic^i-j: 
8i tc JtSS L -c > pjft J- ;w o -r ^ iti^ 

[0 0 7 7] Ccof^i6. -^53-<0^)!iT-mrfEO*i?f14# 

xhT% L*^4>5e«iaK36*J: ')®v^^:^-SrS^«-»'5' 
[0 0 7 81 «rES*WS<7)-7'V> FUfflv^^,#-*0*° 

[0 0 7 9] ^<OJ;T^tt?*14#14^*-r'i.*fl§^Ob 

[0 0 8 01 3^11^0 y ^'X t LT 

ixi,-bK ^ji-h^X-i^m^.-hK 40^-150 O^^ftfJ L 

<, J: L<{±70'C-110 "CO^Wf*;*., L*»L 

ftco*w^i*ia5(cffft-r ^ 7 •/ 5' x*5o H p (Di^mm 
^mamm^i.z^it'tz, ; -m.^mmmtLxm^^i>m 
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li. 0.1 -7%*^»S L<. J: L < l±0.5 -5% 
X-^lO. $<b{l*fiL<i±0.5 -4%T-^)^o 
[0 0 8 11 h lCfflv>*«feSiJ{;(±#U«1J 

y<j>^jin — , n — A'f jE.n— , -f j. *° > :t 'f V 

p&'f hi!^'J->:t+-9-U- -yu=y>y^^ C.l.tT 
> hV-y K48:K C. I. ti^'V > y K57:U C. I. 
> VUy K81 :K Z.\.Mf:f-yY\^ y K122. C. 
I. > h C. I. t'i'-^ > h ^iu-l2. 

C. I. kfi^^ > h Wa:n-17, C. I. tfi^pt > hy;i'-15: 
K C. I. kTi'V > hr;u-15:3^i:'*^^«f e>tL-5.o 
[0 0 8 2] «rie«fe^Jo«^¥*ffl h±-l^i5't*# 
^iE®««S6ioo iiasu^tLT 1 -30m*ffl5 

ljfg(0)l.;^^S< -f^w t35«T-*, -y hOKjht:: 

[0 0 8 3] *l&W<?? ^^-^=l±^ #14a:A<^7;i«)> * 

If. wm^SL=i-^ ^mw&^. "^"mmn. imwi>^ 

[0 0 8 4] ftlltmi^-i: LTIi, ^Jxlf. v'J*, T 

te.mnWM^(r> 1 LTi±, 1 -^(XXimi)mt 

0.01-20fil:gr)56*4f t L v><, 

[0 0 8 5] ^^S^ST-t LT(i, 0ijx.if, 
^tfc'A^^tfbn^o wie*^®5K^«i. — «^{-^";-- 



(11) 1 - 1 9 4 5 4 2 

[0 0 8 6] ^mmmmtLxa. e«x.if. -^-'j^^wk 

[0 0 8 7] :^^m<^w.^w^mh±-it. ^tl^it-^ 

L r (i . Bg63-25664-f-i2r^^ tCfSffe $ nT v ^ ^ ?iS 4^ 

*i^^fb-r -2. ifm. f^mmm t m^n i mm U'S-tit $ v 

o 

[0 0 8 8] ^fc^^co h-:J--(Cfflv>-5,^««Jii(±. ta 
[0 0 8 9] J-:J.TI-. •S^^:^-|!i3gfe^O:lrff-i5lJi: L 

X. m'p^i^~m^':^^'xwitiri>o z.nm'^^mmi. 
30 [0 0 9 0] isiBii 1 xsuijit-s., m^mmz'itm. 

[0 0 9 1 ] HfrfS»f&14?§S'l t Lr(±. 
y7'^;i-y h ^^CO-^ h ^^j^SiJ. v^-n^ 

^I'A, f ^'noai^u>i?<7>''NDy>fbj^'fb7K#^?S 
^ •) , 3 X h S i^'^^tt^O^-C, ^' a ^ 

j#»j(±> 7Ki-?§»-r'5>«i^**o-3oas%eK-e*s<o 

[0 0 9 2] »2IS(-i3lt^, 7R.^!^.ft:t LT(i, 0iJ 



-n- 




[0 0 9 3] -z(Dmm^mii. ^(7)^m^'*i^^'^'> 
;w^,^,#8i, ^ ^ V fi^m^Mm. y7)i-m?hmm. 

[0 0 9 4] ■^m^V-H^^Xit^ mi£fi'^'f*<7) 

^>J:<.^o mffi*1S«•«c*J^±^ 1 -10 

OOnm'Cib'i'o 

[0 0 9 51 ^^=i-»WLMt LT(i> m*'ttO*)0;&s«f 

(i, 7R.^,i#,#:<7)ifift*«20'C-e 1 -lOOOOmPa • s tfj:^i. 
T-§; -5)0 

to 0 9 6] frfe^2ISIi> -SJClfLfbIt, 55-t^«lt 
L r Tpis ^ ^ ?t ?i#Bf ^5 ^ #-^-e -5. ^ ffl 

CTx.lf> *^v-:h'f-9-'- (IKAtt^) . --K'J hn 

r^>yu-\)v {^^wmn^m ^oasE^fL^b 

V'i'Hfi'- ( -7 -fHf -ItSSl) , APV :f'^'}> (n'r? 
[0 0 9 7] IS3<^ietC*5V»TJ±, 7K^«ft:f<OJtf| 



(12) 1 - 1 9 4 5 4 2 

[0 0 9 8] ?g*S:«?£T- h-^--^Sit-r.5.t^-&tCI±. 

[0 0 9 9] *l&?g<7)^T■¥*ffl^:^-li, 
14{cSit^OT% *:|&^<7)^?-¥«ffl h-t--^flefflLr 

[0 1 0 0] ^■:^-l±. tan^O 

't;&Ci:.tcJ:-5.^m<OJ4l-gc«fb> ^*«:-^<7? 7 ;w 

JO [0 10 1] >in'bco^*(±. ^udS'-^i^cfKtfK 

h - u 7 -7 ^' X ^v^stDi- ^ ^Hc . <r>-^mx'n "b 

(TjPf^iSj-'fb^^fiMi-^Ci:*^'-^^. -(tflaffiO h-t-co 
mm^'^i&mi)^^ h {Z^'k^ixh t v-T 5pj,a:*r*i-.&c 
[0 10 2] 'Xic, ±;::^*g««)36i: L-C. ^U-^iXx 

[ 0 1 .0 3 1 t'^ h ± - \zitm-ri> ^ 

50 X-7-;W«)!&f±> «rfe^««flStlBl«l. Tg;6>"c)G"=1Xl{y 



-12- 




Pa(l^^zajS<75PBltC t a n 3 (O^^b-^^^L. t a 
n 8 Offi/J>ffi*^ 1 . 2 *«-C* ^ . -h^^. -eo t a n ^ 
0®/hUi5lt'?>SST'0G' ^^5 X105 PaW.±T*^f9. G" 
=1X104 Patl^^SRT*<0 t a n (?C7)>(1;0?3 . 0 i':l±'e 
ho 

[0 10 4] tfz. ^^'):^:^r')i^mmi)^'J^-^£<ti^2m 

Tg;6>??G"=1X104 ?a\Zti:hiSL^<r>h^^fz\Z t a 
n 8 (OWyi)^^ L> ^(r> t a n ^ }6M . 0 ^MT**? 
19. G"=1X104 Patw^^i^ftT-O t a n o . 0 J-J.i 

7)-«bG"=1xi0* Pa(i3fc^iaKO*)V^/i(i t a n 8 <r>WM 

5 fi»%;j.±2om»%J^:JiT<7)teHr-^*^tLTv^^^h 

'£^^T-*) . »S L < (i1 mA%^X±.^5mM%l^XT . J: 
»9»iL<(i:. 1.5 »g%JJl±10»»%jy.TT**:^,o tf 

B&ii. t a n ^^J-^g^^^ni^r^zaS-CcOG' C0tt;6^ ^ 

[0 10 7] mrieif-::^;^*«B&{i**¥:t^5tT-»(Mw):^^^ 
lOOOOOa.T-e^'i) - ^ *^L. S:*¥:^^T-»(Mw)7>nO 
OOJa-LlOOGOOJ-JlT-e*^ C t t<. i:J)4JiL< 

{iiooo;:Ji±5oooo ixrxh ^ «p t < (ii2ooo 
^.±50000 i^T-e^^o Mwt^^iii^ h tr7fi^'&<n\^±.n 

[0 10 8] misif-;u.^«fli*««i-^^^-7-t t 

[0 10 9] m^\t. :^^\^>Jh^-miWt 



(13) 1 1 - 1 9 4 5 4 2 

;i/Z^v>. 2-^^;i-:^^ v>> 4- 
31 ;u X ^ 1/ > ^ o T ^ >^i^ ^ it o r ;w ^ ;u g ^ ;^ ^ 

[0 110] 0^) r^'))i^m?h^^Wi^t\^x\t. 

9) ;^ai^-"7^-;u. (^^) r^u^v^v^ 
50 ^) r ^; ^i-Kv^^ii/r ^ y 

[0 111] ^oia. ^«14^*''t'5>b'ji;i^-ty -7-^ 

;UvT^ V l^- 1,3-r'^P>:5^'V n-;l^vr ^ 'J U 

[0 112] j^-x;i-$S^4'^tfT;v^;i-i8T*^*fn/:: 

;Uvr ^ V - b iJai^lx/^-i; =7-;i.vT^ V I- 

x.^U>^'') 3-;i.#400vTi5^ V l^- f> .i^ je.-^ I- > 
n-;i/#600vT^ U - v -/n e > 'J - 
50 )\^'JT9')\^-Y. RZ/l:k±<Dit^^^<OT9')U-hi 
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[0 1131 ^#^«SZ>'J^-rMb^«r-i-trfA-eigtf 

U>(2)-2,2, lfX(4-b Kn4^->7 Ji-;!') ^'n/Ov 
T5"J :4- + ->ai^V'>(4)-2,2-ex(4- b 

Kniifv7ji-;i') ■/n/N->-vr^"J U'-hSW:l±co 

10 114] ^■Sm<^^mMt LTI±. ^>5'Ji'J>^>; 

7^j*i), *;u*SJt-eio^;i'%JilT<^'ffifflict f«6*:: t 
10 1151 :^-g^U>^.#S#:(±lf^;um**«:<OtfT- 

[0 1161 T 5"; ;i'm*g'»J±, 

±, 80-=e;u%j.j.T-c*^::i:34^~^tfi L<. 5*^1-%^:!. 
±. 60*;u%J-:JLT-e*'5.ii:>&*J: Lv>o r^'U^u 

-^W^WflgOMwd^aOOOO miT'^^^t^Jis T^";;i'* 

[0 117] frlst:-;i'^.»)l6o**v;^te^iaS(±, so 
[0 118] 2|:|§B^Ok--;i'^«lig^*h-t--ti(±. * 



(14) 11-194542 

(0 1 191 ^§^m(D\£-)vmmm'^^vi--(09im 

tOi^iD i . *fi5f L T-c i i J: ^ €r 

10 [0 12 01 ^^m<r)^d~)v^ml!k'^^Y•f•-^t. «rs£ 

iSlt-S. ja«-C-<OG' ;5^'Sv»<^T% I^^IItlTi* h i—^Zi)-i)^ 

[0 12 11 J-:)>±iji^L7t*#&^oi:^¥*ffl hf-- 

[0 12 21 ^>cic. ^^m<r>m.i-w-Mmmn.m^~':>^^x 
[0 12 31 ^wm<r>-^^-^M,mMm\\i. 

50 [0 12 4] -WL^n^<n%=}-^.%mmn.n<nm^. 

[0 12 51 -m^^<r)m'f-^%mMm\<r>m^. vi- 

o # + r . 01J X. ii\ WMteS^ -v u r ^ t'Tj^^^s \zm 

[0 12 61 ^^■^(n>\-i---^m^^tz-^9T%'9.'i-^-% 
^ y ^'XUJ:^#■^';T^B'^0# 
50 ii, iii■X14^-«^^^c^^^Kffl:«^tSlJ*#*^ 
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(15) 



[0 12 7] 'tis, :^§km<o^^^Mmmmui. sm 

v>o 0iJx.i±\ mm'i^i>EmX\ y^y^ -ry 

[0 12 8] :^%m<7)m=Fwmmm.m\n. 9ci.^^^fz 

immLXmiti^mi-i>t. ^rttt^^'liS < , S5®g-e 
10 12 9] t5fl5L7t:$:^WO«^-^*ffla«SiJ 

[0 13 0] ^^m<^mmfmyimit. m^-^*ffl^ft 

t-tz>o ^^m<r>m^T&&,1im<r>^uAi7,bLxi±. 

10 13 1] :*:|fe?gcOii^?FM:^ftUffl(/-^^«^«i: 

)£. c r * ^fi L ijni^ D - 7 1 . 

S * L fciDBE n - 7 1 5i» t> » n - V ^«^« 

(0 13 2] =<'A5*'ttSi: LT{±^ -> V n > 3* A 7 y 

?g zj- A ^ :3* A S V > ^ ^ o 

[0 1 3 3] 3e«a5*t«M^ t LTIi. v>;:3>^:j-a. 

[0 13 4] ^«S15*t«®i;fflv^;z,-7 y^«8ii: LT 
(i. PFA (/<-7nnr;u=i^vj:.-f-;i'J^--r;u^^fi-& 
ft) ^coxvn>, 7 yfti;*-') T'>^75^'t•*$^^fctf: 
^■7 vim^^m^^i.Z.hifX'^^. 7yfg«Jl&J±. V 

[0 13 5] l?ie^«sr>#o||# (3T) ici±, iW-S^li so 



^^^W^ 11-194542 
[0 13 61 «rlB5e3i«l5#(±> §W{CI&i:T^«<7>^ttl 

mw^^(r>me^X't-^:>ry y ^^^mmtm. sic 

[0 13 7] M3i:m^^x:$i^m<omigL^\i:m^^tz^m 

mum^^-^M^i^i-^^m.X'i)'o . ^n-^i 

i:lmf^-i-^tzi!f)<r>immMi o fc> ^n-^ i o^M<05e 
«si5*tsM^ 1 1 izmmrn 1 5 ^m^-r^mmmmi^^ 

g9 i:Sr*L-C^^o 1 <0*®U(±5*it^ 1 2 

**ff^«$tLT>.^-So h:?-- fSl 3 3i*f^Sc?nfc«ie^#: 
1 4**ffJSFn-92 1 t<Olffl=Srjiiii--i>l^ 

[0 13 8] lil3(C^-tiPl»ciE«^«(±. '£>S{;iDCr 

$<b(-, aft^-7l<7)«iBu#«Lfc^:^-s:^fe*-r-^. 

<7)tjD!^?igi 0. mmuif^:^-^ i^-hmm.^^^fv< 

[0 1 3 9] S>:n-7 1 RV/Xiif±m^-y 2 H(±. 
#®X(±«J§«ji<05*1t^ 1 2 ^«x.Tv>^Ci:d^4f$ 
L<> ^^m<om^t LX(i. 0.1 -3inn7&*4ft L<, 
0.5- 2iim;6^'J; ^)^t 5*14^ 1 2 (;(±. ->•; rJ- 

Vt L T*1riB€*fP*t A*^ff^ L . Jo tt ^ llftSM 

iJ, 5Tte)l<7)ip,^*t3nm«:ffixT)?-f 5e«ffl5*t 

eii-iie!T'#^j<^r'), j§»iA7;4«i&^L, ttz. mm 

[0 14 0] 3p:|IW<OjlftffM:^jt(CiJV^T(4, 
^^ST-ab-^I.e X10-5-8.0 X10-«ing/cni2;i^((f t L 
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10 14 11 mmM<om^i^i±. »ibtL<5,s«<o^r& 

10 14 2] ^MSJOtt$&ft34^ 8.0 X10-''mg/cin2 (A 
4 IttS^t »)0. Sing) ?r*Sx. ^^W-M^ 

m.mitn^-t^mm.mof-zK>i'^MV.AmTL. #(-oh 

[0 14 3] mmmnrnf^tit, i:xr(oxoi,zLxwm 
-7 Sp°n^ rj^j ) imm^^it 

[0 14 4] i£ffl-r^StM^Ji;ii1«Fl^ftlJKIi^v^*N iSt 

^ 7 n n V 'J 3 - > ^ ^W-^T 5 y ^14 v 'J n 
- > * /l^^<r>^^:^ I" ;u t'<?)?e[#:f5lffl»j75^*'«f 

o 

[0 14 5] mmmt LT, jS1iRiT-«±*)^:6^;Sffi^7 

[0 14 6] Jjp|ftJE«^at^i5ilt^lfeD-7<OS®lC^ 
MfliJ*«i^i--5.:^*tc{i!i^{ci|ilJ|S(i^:<, m^i£. 

[0 14 7] 2^l&?«0®fft?i^^:^ftlCi5V^T«ffl$tL;|> 



(16) ^^^^^ 1 1 -1 9 4 5 4 2 

•So 

[0 14 8] 7titi§lift^ff^B£i-^*i^{-i±. 
-C(±, ^^^fit)t::(i, iBtlftiaiKTiM 0 0 'CJai*?)**'; 

b 7 -f yUAC fPETj tB&-r) 

h 7 -r •t;un — -f ^WA, 

RZ>'P EN-Amm^'5.l>'&^^<r>.^.X-^i~^t Lv^^ ffit 

20 [0 14 9] ft#<O)¥*(±20// m~200 mSS;i»~fiF S 
<^»#fi*f:fc § < jfc ^ c t t:-^«ias ^ ±# § -ti- 

[0 15 0] '§:i^mimf&-t ^m'^m^mmi^ii-. -^k 
^fssufflv^nif, mvi^'^mm^<'7:<-i' (spu) <o 

40 [0 15 1] *#:e*|{ZI±, *-vXfe^iaS (Tg) ;i>^a 
*5¥f4?P (G") 3>«G"=1X10* Patc^-SiaSOffllz, 

t a n o (r>Whii^^:^L. -?-cO t a n 5 <;)@/Jn 
ilTj^l. 2*^ST-^)^9^ '?-<7) t a n 5 Ofe/Mcijtt^ia 
JK-eoifiK?#'tts? (G') **G' = 5X105 PaJ.J.JiT-ab I) , 
G"=1X10* PatC^^iagr-O t a n 5<7)tt*n . 
0Ja±<O«8t^ffl''^T$ft^^ffMi-^<7575^^!f i Lv^o 
[0 15 2] £-^'£*A5i14ffiffl*^ G" 75*1 xlCPa i 

^i-iaKt;J3it-£. t a n 575*1 . 0 J.J.±-e*& *f . «r 
50 Sfifi, 'gf£SI±*'c>7J^Ci6¥rtfl:^nTv»-z,;ti6tc. 
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:h - (5 f <7)zStftt4<i£-f?^ <'»3&* ^> -cab -5 o 

to 1 5 3] zfihoW(.mmmim&m.£-m^j:'i><^r'^ 
ta^h. 1. i*j»T-*^^t*wi L<. 1. o^m 

X'i>i>Ztii^^hi,z^i Lv^o fiJ«lO*>c>li'?-OTE 

t^c, t a n 5;4^M'h'(l«r^-tjaST-<OG' (±6 XIO^P 
a i:X±X'i>i>Ztf)miL<. 7 xiO*Pa J-:JL±T***^ 

S(Ci5tt-l) t a n o (±2. OWiT-ab-i)- i:**«fS L 

10 1 5 4) ^Ofi5#ttlEHt;^-i.^tt?, ^iP^yT* 

-r;?> c iiTi^r-i ttz. G" xio^Pa Sr^-fjas 
(±180 varx'^^zt*^. ^«iassrTtf-&ifei*-e*f 

10 15 51 2^ISI?g<0i^^«BiO#9Xte#iaffi (Tg) 

<ommi:-^^Zt-A^£<i)^tL<. S5-70t;<7>ffifflt::* 

«:T*rn 7 4r>^^L^-r<> Tg3&*100 "C J: <9 ie5v^i:5e5& 

10 15 61 :*:|§?gOite5*14#1±*#^^5-^^«<Oi$i: 
LTJ±, GPC-r<7)^^l:*nfei**50O0~ 10000 , Mwjsns 
000 - 25000 , Ilz3&*20000 - 70000 , Mw/Mn 7>*3 -5 X' 

[0 15 71 ^i^mifm-ri>m^m^mmii. ±u<o 
<r>mmmmt Lxmmx^z>msm^~xmm-r^zb:6^ 
[0 15 8] ^mi&ma^n&i^mi~^^-ri>m<s,tm 

bi> im<r>mm (E) *^ Tg-^MS-esric^O, igyi^h 

G"=1X10^ Pa(-^-5>zaS<7)ibv^fiH. ftWfl&O t a n o 
Og/hTl^ffft -^O t a n 5 cog/hffi*^ 1 . 0*attr 
ibtJs G"=1X10^ Palli^^iajS-^O t a n ^O-lt**! . 
Oi;X±X'f,t). »ffl$ftS«lj& (F) <OTg36*#fl& (E) 
OTg+ 5 "C-Tg + lsroiKHt^*) , Tg;^^'?>G"=1 XIO" 
Pat;^^jaSO*v»;^itC, K^fliOt a n 5 <Og/>d^~l¥ 

[0 15 91 ^mmifm-r^f^^m^mmff>G" *n 

X10*Pa «:^1-SS«:Tf, h^-OG" tJ^ X10*Pa 



(17) 1 - 1 9 4 5 4 2 

^l-jaeS-Ttt-t^^, Tf i:Tt<7)M(Tf-Tt) *^-30 -30 
■COteHJC^iCtd^ftfi L<, -20 - 20"C<oeHtc4) 

H4*^a ^ t) n ^ ^-^^i^* -i) o 

[0 16 01 «r!e$«st±. ^*<Z:a<o:^s-efMi--5> 

-?■ OiftcT) j^ifjD^i $ ^X . e > 3 - ^' - =r 

JO LxmmmmiLxw-mi\:-ri>:f^mm:^mifhti^o t 
iik±. 20/urai-:kTX'^i> z t^mt L^^o ^^m^m-t 

■y h^m^TLXLtno 

[0 16 11 frieSftSJcii^ ?^b^^-&14Hfe|6]±ofc*^) 
(c, u^'&m<r>m.'<'<7)mimmi'^^^'±^zti)^x^ 

r t flJSS14t±*f J ^ 

a3t*?tL^.fcfe. Sft^WB&uJt lt5»»%j-:j,tt'* 

mi-XT l,z-ri,ZtX-. 7lciSi§14^lfi]±?-<^^- t*^t?i 
*0.5 fimiXT. *f*l<(i0,3 ;« mJ-:iTUi&?^ LTiJ 

^ix'trnmi-'^fk^-^xm^ •^m^'^^ztx'^^ 
to 1 6 21 iTt, ^iesftetci±> e^fig^^Scftimco/c 

Tl±, ■gft^«flSi:<O®W^^**0.2 y.T-C-*^t07>* 

40 ^it LT(i. 0.1 -10*a%<^l£H35*ftf* LVo S 
fc. «rlB$ftgS<7>«M^^IS*Ji*107 -lO'^n/cm^U-r 

ts&^Wt L^'^o RMffiiJL:dn0'3n/cm2 J; OJSv^t. 
JSCBU J: ^Uft^feftTi'^lfe^ LI, < ^ . «i5t75no^ n/c 

to 1 6 31 Bf)IESft1<7>S®^^ffiftt(±. ^msijw^j 
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33 




(18) 



i5T:(OjW^(ijis-K69ii <r>l;mi~V^^r. ^y-f)v^2Q 

"C, 6586RHT-C24B#KftttL;^^fl:, WSm^m.^ rR8340 

(r bVN'VrX K ^) ttK) J ^«rfflv>T, 100 ^'^W 10 

[0 1 6 4] :*:%ig<7)||^^:i:^ffl h-^-, ^^-^Kffl^ 
iD«c14t;'Ri^. ii5ffine-^(;*>«i*i«o/N'- 
[0 16 5] \^y±M.^fzi~^\~. 3|s:%WO^^^Hffl h 

«t?*14e«ifc^'S>- ttci •)> Hit b •^-a**^ < ^5-)? 

^;to ^hKZ. J: t}iit^7-t y M4li6$r|6]±$Hi-^7t:«:) 
uPPx^c: t*^~T-i;to S 7t y^-<r> tan 

[0 16 6] 

[0167] (-if >; T }\'^m<r>'kmM 1 ) If 50 



^^^W^ 11-194542 

-;U72.1»figI5t^ xV7 :5';i'Kv^^^V^:^-r;U67.9 

fiiSlJi:, ^' y 7 5'^u®v>f-;i'j:-;^7";u87.3*4gp 
t . -> n > * ;u .-K > K V > -IP J. X -r ;U40. 0 
fiSS|5t> )5fi«i: LT^^'V'T h^rb^-'J-'f Kl.O * 

190 "Cr-^tlSBtMJtS^RS^-tirTtio -Of*, MiaST-it 

at, ji^U'V^^'; n-;n24 afiffit^^ b^r 

-f KO.5 miSCt ^ISXL. ihV~m.%if^%M 
1^190 t;-c-*^5BtrBi«^|jg:i&?-«i-/io «*^?r«£lt^ 

-(TLC) T'K^^^>'-7-7{»^aLTV»^fcv»::t Sr?tg. 

rtiaS ^ f^J 1 CC / 5 5t <7)flJ ^T-*^)230'C $ T-_h# $ -fi", 
^(DttZiQ "CT-*^2B#H-R€-$-ti-T, iifeltfeit^^lM 
S14:}f.jj^X7^;H»Ji&A*#;to ^Stt'-J^V 
fli AO^IilKi^ 2 Oil 19 -c* o 
[0 16 8] (-i^'J Ji;^7-.'l'«)!iO^^W2) ^V-i-X 
x^v^fl&co-g-^^ij 1 ^1 tc^-r 

^1), v^'0'N^-»^>v> ^'y-;l'72.1*fiffl5i:> -r P 

V :^t)V^7.7- )\^B7. saaSP •> o^^-y- > V * ;U 
*•>®tv>^^^•I-^■r;^30.0*SS5i:x lllS^Ei: LT^^' 
>f h 9 7- h^-if'f Kl.O msec t?rlSXL, 

f *l2;j^S^:*'XT-fi^Lfcf*, -v^ ^;^t:-^'-'t■T- 
124 MSPt^J' >-r K0.5 SiSCi:* 
SAL. ^hiz. m^if^^^T. *^190 t;T-*^5BfH 

-7 - L T V ^ ^ 1/ > t fite L . SlSS^I*! ^ 

I^I.OmmHg iT-jt)EL. Sl&SSrtjaS^^^lOX:/ 5 5t 

o*j#-e*^230 ■ct-e±#s.-^, ■€-(7)tf23o t:-e*^i 

imzo ^^B^att^'; J^;^7^;i/«fl&BO!^14ttl4*2c05i 

[0169] ( 'I X X )mm(r>^ifSLm a ) 

7.T-;H16.4 mtUt. -i -J y 9 ^ :3.7.7- )V 

77.6S4gCi:, E*;^Vj:.y-;UAJ^^W'>^^-<f-f K2in 
ol#ljP^21 1 . 3 **SI5 1 . oi^ V > r 'J :3 - ;W24. iSfi 

ast. mwkt LTv^'^^i'XX^^-t^' K2.0 sasisi: 

**-x^i;tT> *Jj200 'CT-*^5Bfffi«#S:iD$Hi:, $ «b 
(-ia«Sr*5j240 "C{-±lfr*tl5B#ra«flig;i£;$^i:, Atfe 

ii?g=&0^^Bl±--i^ 'J X ^HSIiiC Srlffco 'J ^ 
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[0 17 0] (^'J j^;^x;i'«s&o^BS;^4) *i {-^ 

Stt.-K ij i X r ^t'Wflg E <^%14«l±« 2 <Oii t) -cab o 

^Btt*° 'J i -r ^w^Jig F (7)?^;tt«(±« 2 coa -e* o 
[0 17 1] (^^u>-r ^ )i^^m^mm<^^ftSLm 

(WT, THFi:i^.-r-l>) 7 8 0Sga5i:, 

57.6StgPi:=SrJDx., / -7-<;)*;u|&UJ+ Lr*5 1 
/10 0*;WON, N' -TVtr;^'f V^^n^ b u ;u 

}#iK^^^7 0 0 OS»S|50O> 5'y-;H'tca#L^76*'b 
►9)0 < ►)igTL, }tS^«:ifijif*fl:«LT, ilfeigWt 



(19) ^JIj^^^ 1 1 - 1 9 4 5 4 2 

[0172] ( k'--'Um^S&O-^R£0lJ 1 ) RJ^[-^^^{Z 
i'pOSOO miSf^An. 5:rL-§f|tf'S:M^*'XT-S^ 

rs-^itiE^s B#pBi7iMtT?iTL. si5o t;T-i^j2 mmm. 

10 >im^LX. Mw*n5000, Mn**3000, Tg7!)*72. lt;ote 

^mm^j:^^i^>mmiiinfzo 

[0173] (\:^=-)Vlf.mm<r>^!&m2) ^^ly> 

o*S-^Jt**6:3:i tc^* i o*y-7-4rS#?Lr. tf 

->\^?^Mmo^J&i?in tmm^J:1^i!^r\ Mw**36000 . Mn 

(0174] d^-n^Jhrnmn-^^ms) ::^f-i->t. 

?tT% MwTi^llOOOO, Iln75*7000, Tg7!i*68.8'COtefej$^^r 

[0 17 5] 'iib\ Tie«l l±. LrffifflL 
fj.-}f'jjii;^-r;u#J3&A~F, ;^^P>-Ti' 'J;w«fl&G 

[0 1 7 6] 
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(20) 
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j-:j.t. #wsii (1) - (10) <o«fl&i=-f-e^ 

[0 1 7 S] 

mmw-^ (3) : Jt^0!i 1 > 5 , 10 

mm^-w (4) : nmm 4, 12. is, 22 

(5) : it^m 2,6,11 



^ga^l 1 - 1 9 4 5 4 2 



I S 5 

It ' 

A A J. 

f a 4> ._ I 

H Kg H^:^ 

■ ^ 



LU 



Sid? 



g §8! 

i* ^ • 



TO ci , 
^ IP ^ 
W lj — \ 

€1 I H 



I 

av 



ISfli*-^ (6) : 
mm^^ (7) : 

mmm^ (7) : 

(8) : 

mnm^ o) : 
2 1 , itmm 9 
[01 79] 

[«2] 



JtK01)3 
it«C0I14 
Hi&^J 1 



6, 



1 2 
1 3 
1 5, 
1 3. 



1 9 
1 4 



7, 9. 10, 1 



1 6 
1 . 



. 2 0 
1 7, 
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(21) 



CO 



4f 1 1 - 1 9 4 5 4 2 



in 
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CM 



00 
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[01801 mmm 1 ] 

;i'«g|A 28.8Mffl$i:. ^^'J J:-X-f;H»JJIIB 67. 2S 

Sgr>^> 'yT>mPt (vT->r;^-4933M::^B«fl: 



50 



ttv'U:^^^'* (R972: B^T J^u i; 3 4*%^ 

(vT^>r;i^-4933M:*0ISH: K) -^-tf 
2400; ^Bffifb (») S) . 
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[0 18 1] mmM2-4] m3izmLtz^s.m.itizm. 

[0182] [IliS^ 5 ] «3oa^«{ceeoT, 

66.5Sl:S|5i:. vT>litt (v T- > r;P-4933M:*B 

M!^#^T-t5:5 •;S)SiT-ffi^5*L> IDS MS^It-eSfc© 
?^Sr, Jl;^;K-S^«iffilT-^5•«fc^r^lffi'^^fv»^:^-A5 4: 
fi/io ^#f>:i^7t h^-Ui«7Ktiv'J (R972: B:$: 

Ttio iBi«itz. m^M^:->r>mm- (->r->y;w-4933 

(-t^*7 r-X J^n-2400 ; :fcBffl'ft (#0 

[01831 6 - 9 ] « 3 IZ^ L^cSL^JtUe! 

oT, *ig0IJ5 tll^ULT, ^•:^-A6-A9^^^'^S^ 

[0 18 41 [mmmi o']^3<om.^m~'i^ox. 

46.5S.SUt. Xf^V>«8&H 3.0 fiftSntv ->T> 

( ->T->r;u -4933M::*cBffi-fl: (ft) ) 4 MfP 
iW^S:JE®D-;i.Ti?$1cin @lS<^«^^tU^BL, 7 

•y 5 jmr^^mx^i 'j^mtx-mmnL. ids 

*(R972:B*rJ^nv;i.tt»!) 3 mS%imimLX h i- 

-imi&Lfzo mm~. m^ma^r>mM i'>T~> 

r;u-4933M::'cBffifl: (ft) Wi) ii^h. ^•t'>^'M*4 

!K) , ^iO-a^ (-t-f *7r-;^ h'f j:-n-2400; 
:^Hfl!ft (ft) SS) ^ ii-^^v-fy -j ^ (fj-yt'yy'v 



(22) ^^#ra¥ 11-194542 

■V 9t25;E.mt^ (ft) §a) Uftx.-C> -^*T.-P*t-7-tf> 

;P^'-*'>>J'-TA-llffltll (3-;i':?-ttSIS) T-jffl 

[0 18 51 mmmi n^soa^^ueeor. .-j^u 

x;i>-r;U^gtA 45.5»l:a5i:. -i? 'J J:. X 7" ;i'«8& C 
45.5Sl:fCi:, x^w>-r5";;w**'^#;H 4.0 4 
sSBt. ->T>a» (vT->r;u-4933M::^Bfflft 

/o (ft) ) 4 MMmti. ^0 - z ^-^i—mm^mmx 

^traArgfblcs ^PBli#B!?SS*LfCo iEi^tlSrJEMn- 
^i-T-Jf ? Ion gS<7?«4^c(-fiS;f^ L, 7 -f v -y 5 ;nai&# 

mx'^ 5 gjs * T-tti&«t L > I Ds 

j.;w^'-M*«i«T-^a^|ilJ):ff<'^ h-^-A 1 1 «r 

JiDv;uttia) 3 ifi:%?rr^tDLTf-?— S-PSLTto 

«fe^J«rvT>MiH- (vT->r;l'-4933y:± 
BfSft (ft) S) •7'^>9mn (-t^*7r-X 

20 >1476T-7;±affi'fb (ft) Si) . -faia-M^ 

(-t>f *7r-X >^x.n-2400; izBmit (ft) S!) 

(ft) ^) tCftx-T. -E-n-rtLT-t-^?' h^-, -yy-y 

[0 18 61 2 -- 1 4 ]«3lc^Lfca^JtU 

fi^oT. ^ifeiUJl 1 i:ll«llwL-C, h-^-- A12~A1 

[01871 [ifctt^il -4] «4U^L^ca«JtlCtl 

30 -ox. %mm\hnm~\^x. bf— Bi~B4=srf'^s 

(0 18 81 [lfc«^J5-8] ^4i;^L/ia^lfclzt5£ 
o-r. 11*608 5 fcra«l(cLT, B5-B8?r{^S 

[01891 [Jt«^f!l9] «4 (C^L^tzafiKltUialo 
-C. *JtfiJl 1 tjWI^ItcLT. h±-B 9-5:f^^LfCo 
[0 1 9 Ol Tie«3Ry-*^4 {ZiJlt-&»fl-ilK<±-t-'< 

X 4mA%X'$)'o . «tf o"? -y ^' x(±, mm'jyiyMt 

40 [01911 
[«3l 
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(23) 



#ig¥ 1 1 - 1 9 4 5 4 2 
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[0 19 2] 
[«4] 
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[0 19 3] m^M<r>mm) mMm'SLVVcMmx-'^h 

[0 19 4] (liftffi:':^«<^«t^) Iif$m*^S(±, 

A* 7-635 (m±-fe*n-y i';?>ttS) Sr&dtL/w^iS?: 

mtimmi. i, ?^ms2 2, ii7fe««2 3, 



^m^W-W2 4. Egfeafti?2 5a, 25b, 25c> 
2 5 d, e¥«mS2 6, ay'^U-:h-2 7 =Srfix./c 

#l±, J^**l^2 1 t L-C*«!S7t^^ (84ninS) *fflv^ 
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